Stereochemical and biochemical aspects of some organosilicon(IV) and organotin(IV) complexes of salicylanilide (SalOH) and its thiosemicarbazone (HOSal.TSCZH) have been described. On the basis of spectral studies pentacoordinated and hexacoordinated states for silicon and tin have been established. In order to assess their growth inhibitory potency, salicylanilide, its thiosemicarbazone and their organo complexes have been tested in vitro against a number of pathogenic fungi and bacteria at different concentrations and were found to possess remarkable fungicidal and bactericidal properties. The testicular sperm density, testicular sperm morphology, sperm motility, density of cauda epididymal spermatozoa and fertility in mating trails and biochemical parameters of reproductive organs have been examined and discussed.
INTRODUCTION
During the last few years, a plethora of references describing the transition metal complexes of thiosemicarbazones have appeared in the literature 15 . However, little is known about the complexing behaviour of non-transition elements with these ligands. Mehrotra and co-workers 6 reported the preparation and characterization of organosilicon complexes of O^N donor ligands. Semicarbazones and thiosemicarbazones are amongst the most important nitrogen, oxygen/sulphur donor starting materials 7 . Several references are available for their anticarcinogenic 8 , tuberculostatic 9 , antibacterial 1 ®, and antifungal 11 activities. The predominating factor, which appears to govern the formation of higher coordinated derivatives in the case of silicon is the shape and diffused character of the 3d orbitals 12 . However, certain amount of concentration of these orbitals due to some positive charge on the silicon atoms being induced by even weakly electronegative substituents appears to be essential for their participation in suitable bond formation. A few references of tin(IV) Schiff base derivatives with monofunctional bidentate bases derived from salicylanilide appear in literature. Organotin compounds of several types have been found to possess significant biological and pharmacological 1314 activities and are used as fungicides 15 · 16 , bactericides and antitumour 17 agents. Encouraged by the above findings during the course of the present investigations, synthesis of several new silicon and tin derivatives of monofunctional bidentate salicylanilide and its base are reported and biological and inorganic aspects of the resulting complexes have been studied and discussed in brief.
MATERIALS AND METHODS
All the chemicals and solvents were dried and purified by standard methods. The reactions were carried out under strictly anhydrous conditions.
Preparation of Salicylanilide thiosemicarbazone
HOSal.TSCZH was prepared by the condensation of salicylanilide (SalOH) with thiosemicarbazide in 1:1 molar ratio by refluxing the reacting species for 2-3 hours in alcohol. The important physical and analytical data have been given in (Table 1) .
* Author for correspondence.
In Vitro and In Vivo Screening of Organosilicon(IV) and Organotin (IV) Complexes ofSalicylanilide and its Derivatives
HOSal.TSCZH 
Preparation of Complexes
To a weighed amount of Me 3 SnCI and Ph 3 SiCI was added the sodium salt of SalOH/ HOSal.TSCZH in a 1:1 molar ratio in dry methanol. The resulting solution was refluxed for 5-6 hours, filtered to remove sodium chloride and the excess of solvent was removed under reduced pressure. These were purified by repeated washing with n-hexane and ether.
IR spectra were recorded as KBr pellets or Nujol Mulls on a FT IR Spectrophotometer, model Megna IR-550.
1 H NMR spectra were recorded on Jeol FX 90Q spectrometer in DMSO-d 6 using TMS as internal standard. 13 C NMR and 1l9 Sn NMRspectra were recorded in methanol. Nitrogen and sulphur were determined by Kjeldahl's and Messenger's methods, respectively. Tin was estimated as tin oxide and silicon was estimated as Si0 2 . Carbon and hydrogen analyses were performed at the microanalytical laboratory of the department.
RESULTS AND DISCUSSION
The reaction of Me SnCI and Ph 3 SiCI with the sodium salts of SalOH and HOSal.TSCZH have been carried out in a 1:f molar ratio resulting in the isolation of Me 3 Sn(OSal), Ph 3 Si(OSal), Me 3 Sn(OSal.TSCZH)and Ph 3 Si(OSal.TSCZH)solids.These are monomelic and possess sharp melting points. They are soluble in methanol, chloroform, DMF and DMSO.
SPECTRAL STUDIES

IR Spectra
On the basis of IR spectral studies an intramolecular hydrogen bonded structure for SalOH has been established. In the case of SalOH, the coordination can take place either through the -NH phenyl group or through oxygen of the >C=0 group. The carbonyl stretching frequency (1685 cm 1 ) shifts towards the lower frequency side, indicating that cordination has taken place through the carbonyl oxygen. The presence of a benzene ring at the nitrogen atom makes it less available for the coordination to the metal ions. Thus SalOH behaves purely as a bidentate chelating agent.
The IR spectrum of HOSal.TSCZH shows strong bands at 3280 and 2700 cm 1 due to vNH and vSH, respectively. In the spectra of the metal complexes these bands are absent indicating the deprotonation of NH or SH groups followed by coordination. The band observed at 1610 crrr 1 in the spectrum of the free thiosemicarbazone due to a >C=N vibration gets shifted to 1620±5 crrr 1 in the spectra of metal complexes indicating the coordination of the azomethine nitrogen.
Several new bands in the silicon derivatives in the region 760-615 cm*' were assigned to v(Si-O). New bands observed in the spectra of complexes at ca. 580, 540, 420, 325, 530 and 275cm
and v(Sn-Ph) vibrations, respectively.
H NMR Spectra
The proton magnetic resonance spectral data of SalOH and HOSal.TSCZH have been recorded in DMSO-d . The chemical shift values relative to TMS peak listed in (Table 2 ). The broad signal due to the -OH proton in the salicylanilide and its thiosemicarbazone disappears in case of the metal complexes showing the coordination of metal ion to oxygen after the deprotonation of the SalOH, HOSal.TSCZH functional group.
In addition to these J( Table 2 ).
The observed values of coupling constants clearly indicate the penta-and hexa-coordinated environment around tin atom as reported earlier also by several workers. [18] [19] [20] Chemical shifts of methyl groups in Me 3 Sn(OSal) and Me 3 Sn(OSal.TSCZH) observed at 60.64 and 0.72 ppm, respectively. 
BIOACTIVITY
Prevalence of different types of fungal and bacterial activities on the economically important plants have been done by standard methods. These standard methods adopting appropriate cultural practices (as described in experimental part) which would either enable crop to escape from disease and using the chemicals to save the crops from disease. Thus SalOH, HOSal.TSCZH and their metal complexes were screened for antibacterial and antifungal activities to find that which part of the molecule is actually responsible for its physiological activity.
Percent Disease Incidence
In this method compounds were tested in the field for controlling the disease caused by the causal organism.Two concentrations, i.e. 100 and 200 ppm were used in different plots and observations were recorded. The fungus Alternaria alternate in brinjal plants was used for these studies.
RESULTS
For studying the efficacy of the present effective salicylanilide, salicylanilide thiosemicarbazone and their metal complexes under in vitro condition, field experiments were laid out in randomized block design with these replications. The brinjal plants were raised in each plot. Compounds with a standard fungicide, Bavistin [2-(methoxycarbamoyl)benzimidazole] was tried in addition to check (water spray).
Forty-five days after sowing, the plants were inoculated artificially by spraying the conidial suspension.The conidial suspension was prepared by crushing infected leaves in water. The inoculation was done late in the evening. The first spray of the respective fungicide was given when lesions were first seen and were repreated after 10 days. Disease intensity was recorded 10 days after the second spray. The data was analysed statistically and disease control (%) was worked out.
It was observed, although all the fungicides were significantly at par with each other and different from check, yet performance of metal complexes are higher than their respective complexing agents. 
Hanging Drop Method
In this technique total number of spores, number of germinated spores, and number of ungerminated spores were counted. LD values have been calculated to compare SalOH, HOSal.TSCZH and their silicon complex by plotting graphs between concentration of ligand or metal complexes with the number of germinated spores. 
Antibacterial Activity
The bactericidal activity was evaluated by the paper disc method. The nutrient agar medium and 5mm diameter paper discs of Whatman No.1 were used.The compounds were dissolved in methanol in 500 and 1000 ppm concentrations. The filter paper discs were soaked in different solutions of
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compounds, dried and then placed in the Petri plates already seeded with the test organisms. The plates were incubated for 24-30 hours at 28±2°C and the inhibition zone around each disc was measured. Antibacterial results have been shown in (Table 6 ). 
ANTIFERTILITY ACTIVITY
Thirty five adult male albino rats of inbred colony housed in an air conditioned animal room at 24±2°C with 14 hours light, water and food was given ad libitum. These are divided into five groups containing seven animals each. The first group served as vehicle (olive oil) treated control. In the second aroup, starting material, i.e. SalOH 50mg/kg b.wt. suspended in olive oil was given orally for a period of 60 days. The animals of groups third, fourth and fifth received same dose of HOSai.TSCZH and its silicon [Ph Si(OSal.TSCZH)] compound, respectively, for the same period. These animals were screened for fertility test and autopsized for determination of detailed biochemical studies. Reproductive organs were excised, blotted free of blood, weighed and were frozen for biochemical estimations. The sperm motility and density of cauda epididymal spermatozoa, total cholesterol, total protein, sialic acid, fructose and acid phosphatase were determined by standard laboratory techniques.
(i) Body and Organ Weight
Administration of HOSai.TSCZH and its silicon complex did not bring about any significant change in the body weights of treated rats. The weight of testes, epididymis, seminal vesicle and ventral prostate were decreased significantly in all experimental groups when compared with vehicle treated controls. 
Protein
Protein contents of rat testes, epididymis, ventral prostate and seminal vesicle were reduced after the treatment of starting material and its silicon complex.
Sialic acid
Sialic acid contents of testes, epididymis and auxiliary glands (seminal vesicle and ventral prostate) were depleted significantly in all experimental groups.
Cholesterol
A significan increase in testicular cholesterol (P<0.05) content was recorded in rats treated with HOSal.TSCZH and its silicon complex.
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Fructose
Fructose content of seminal vesicle was decreased in HOSal.TSCZH and its silicon [Ph 3 Si(OSal.TSCZH)j complex when treated in rats.
Acid Phosphatase
Acid phosphatase activities in testes, epididymis and ventral prostate of rat revealed the significant (P<0.05) decrease, following the treatment of HOSal.TSCZH and its silicon Ph 3 Si(OSal.TSCZH) complex.
The present study evaluated the effects of HOSal.TSCZH and its silicon complex on the male fertility of the rats. The treatment with starting materials SalOH and HOSal.TSCZH and silicon complex [Ph 3 Si(OSal.TSCZH)] caused a significant decrease in the sperm motility and density.The reduction of testicular weight corresponds to the suppression of spermatogenesis and the reduction in sperm motility may be the effect of defective maturation of spermatozoa of the epididymis. The structure and funcition of the epididymis are dependent on the androgen. In the present study various androgen dependent parameters, revealed significant decreases indicating that the silicon complex treatment resulted in a fall of circulating androgen. The reduced acid phosphatase activity of testes, epididymis and ventral prostate may be due to suppressed hydrolytic and secretary process. Most of the actvities of HOSal.TSCZH and its vital role on fertility is due to the presence of a thio group. The silicon complex of salicylanilide thiosemicarbazone was found to be effective fertility inhibitor in male rats and this activity is due to the synergistic action of the silicon moiety.
